difference in recollection between the two groups may have introduced bias into the, results, probably due to under-reporting of their exposure histories by the control mothers. The data of the closely similar retrospective survey of Ford and his colleagues (1959) also indicate the existence of some risk, but again the data on the exposure history of the mothers do not appear to have been obtained objectively. By contrast the data reported by MacMahon were all obtained objectively. MacMahon studied a 1 % sample of 252,203 live births which took place in 11 selected maternity units in New York City between 1947 and 1954. He found that 713 Y% of the sample children had been irradiated in utero and that a similar percentage of the 114 children who had died from cancer in the total study population had also been exposed in utero. These data, therefore, do not suggest any special risk.
In the present survey inaccuracies may have occurred in the identification of deaths; steps are being taken, therefore, to check the validity of the technique used. A second criticism is that the study population was derived from 8 metropolitan hospitals, where X-ray techniques are, from the point of view of radiological safety, above average. Finally the results may have been affected substantially by chance factors. Out of nearly 40,000 children studied only 9 deaths from leukmemia were found. With such a small number chance factors are relatively important.
Thus if, based on an increased risk from radiation, the expected number of deaths had been as high as 16, then a finding of 9 or less due to chance alone would not have been surprising (P =0*04 An observed number of 16 would have indicated an excess risk of just over half that suggested by Stewart and her colleagues.
In conclusion it seems likely that if a leuk2emogenic risk is incurred by ante-natal X-ray exposure, then the risk is almost certainly very small, and unlikely to be as great. as double that to which the general population of children is exposed.
Geographical Variation in Leuk2nia Mortality in Relation to
Background Radiation Epidemiological Studies [Summary] By London IN a study of the distribution of leukaemia in Scotland, the country was divided into 10 areasthe 4 principal cities, 5 mainly rural areas and the rest of Scotland. Population estimates by sex and 10-year age groups were obtained for September 1939, April 1951 and June 1956 and mean populations for 1939-46 and 1947-56 were estimated by linear interpolation. The estimates were more accurate for the second period than for the first, because of wartime movements of population in the first period. The numbers of deaths expected in each of the 10 areas were calculated by multiplying the populations in each of the sex and 10-year age groups by the corresponding national sex and age specific mortality rates and summing for all ages over 15 years. Standardized mortality ratios for persons aged 15 years and over were obtained for each area by expressing the recorded numbers of deaths as a percentage of the number expected. The study was limited to the data for adults, as it was thought that any effect produced by background irradiation would be more likely to be manifested in this age group. The results showed that there had been an excess mortality for leukemia in two areas-Aberdeen and Edinburgh -which could not reasonably be regarded as due to chance. In Aberdeen, with 134 deaths, the standardized mortality ratio (S.M.R.) was 146; in Edinburgh (with 305 deaths) it was 124. The S.M.R. was highest in Aberdeen for men and for women and for all persons in the period 1947-56. In the earlier period, when the population estimates were less accurate, the S.M.R. was less than in Edinburgh.
The Registrar-General for Scotland had provided copies of the death entries from leukrmia for all Scotland since 1939 in the course of an-other investigation. and it was therefore, possible to.. make. estimates. of .the-mortality. attributable to. different., types. of. leukcemia. Leuklemia of unspecified type was allocated separately in each sex and age group to one of three specified types in the proportion in which the specified types had been repoiited7d.the same sex and age groups in the same Areav.,expected mortalities..were calculated as previotisIy from the datafor all Scotland. The standardizedmortality :ratios for acute leuk¢mia, chronicnmyeloid leukaemia and chronic lymphatic leukxmia are shown in Table I, together with the standardized mortality rates for acute leukemia and chronic myeloid leukemia combined. From the data it is clear that the excess mortality in Aberdeen resulted principally from an excess of acute leukwmia and chronic myeloid leukemia-that is, from the two types .:of-leukmmia which are known to be' capable-of being produced by-ionizing radI-ations.
-whereas the excess in Edinburgh was.maily due to an excess of chronic lymphatic leukaemia.
The mortality from chronic lymphatic leukemia has increased sharply in the last twenty years in Britain and this increase has been limited to the older age groups (Court Brown and Doll, 1959) . It has been suggested that the increase is primarily due to better case finding and this seems a reasonable explanation for much of the increase in Edinburgh. The mortality from leukaemia has been higher in the wealthier than in the poorer economic strata of the community (Registrar-General of England and Wales, 1958) and this factor may also have contributed to the excess.in Edinburgh, which is a capital city, with a relatively high proportion of its residents employed in professional and administrative capacities.
The excess in Aberdeen may be explained in part by better case finding-since the last two professors of medicine had had a special interest in haematology-but there is no reason to suppose that it would have been influenced by any factors specifically associated with high social status. There remains the possibility that the excess may have been contributed to by an aboveaverage exposure to ionizing radiations. Leeds SURVEYS of dose rate were made in two predominantly granite districts, Aberdeen City and Aberdeen County, and in two districts of sedimentary rocks, Edinburgh and Dundee. In all four areas most of the houses and buildings are made of local stone so that a sufficient homogeneity exists, to' give significance to a mean population dose.
Measurements of dose rate were made out of doors and in houses. The houses, numbering 155 in Edinburgh, 103 in Aberdeen and 71 in Dundee, were distributed reasonably evenly over the built-up areas of the cities and included the various types of building materials in representa-tive proportions. In Aberdeenshire measurements were made in 172 houses distributed to take into account the variations in population density and local geology. In all areas about the same number of measurements were made on roads and pavements.
The measurements were made with a portable high-pressure ionization chamber having a high gamma-ray sensitivity and long-term stability. At each out-of-door site two measurements were made and in houses a mean was taken of six measurements, two being made at each of three selected points-the living room, kitchen and one upstairs bedroom. A 
